H ealth care-associated infection (HAI) remains a common and costly patient safety problem, affecting about 1 in 25 hospitalized patients in the United States (1). Certain HAIs-such as catheter-associated urinary tract infection (CAUTI) and central line-associated bloodstream infection (CLABSI)-seem to be especially preventable, given the high fraction of avoidable device placements (2) coupled with successful regional and national collaboratives targeting such infections (3) (4) (5) . Despite the readily available evidence to prevent such infections (6), not all U.S. hospitals have been able to consistently reduce CAUTI and CLABSI rates, or successfully prevent other potentially lethal HAIs, such as Clostridioides difficile infection (CDI) and methicillinresistant Staphylococcus aureus (MRSA) bloodstream infection. One potential reason for variable success is differences in applying the evidence at the bedside. A tool that guides infection preventionists and other hospital staff in how to troubleshoot problems, overcome barriers, and consistently implement evidence-based practices is therefore needed.
IDENTIFYING BARRIERS
To better understand why some hospitals have been more successful than others in reducing HAI, we first used a rigorous qualitative assessment to identify implementation barriers and possible solutions (7) . Formal hospital site visits were conducted across the United States to better understand issues with implementing HAI prevention practices. Several recurring issues emerged regardless of the hospital, many of which were related to socioadaptive (that is, human or behavioral) aspects of prevention; for example, physician champions were absent, physicians and nurses resisted change in practice, and project managers lacked dedicated time for HAI prevention. Although hospital site visits are a useful strategy for providing tailored HAI prevention guidance to an individual facility, conducting formal visits is both time-consuming and resourceintensive. Each visit requires at least 1 full day of meetings with hospital personnel, plus travel-related funds. Thus, visiting the approximately 5500 hospitals in the United States-let alone those worldwide-would be impractical.
DEVELOPING AND VALIDATING A CAUTI GPS
To help hospitals conduct their own "site visits," we constructed a CAUTI-specific guide to patient safety (GPS) to help hospitals detect their potential internal challenges and identify approaches for overcoming such barriers (Supplement, available at Annals.org) (8). Specifically, the CAUTI GPS was developed as an online tool consisting of 13 yes/no questions followed by automated feedback, including tailored solutions based on the answers provided. This initial tool, as previously described, was developed on the basis of 21 site visits and interviews with over 400 stakeholders in CAUTI prevention (8).
A validation study involving 8 units (half medicalsurgical and half intensive care) at 4 hospitals demonstrated that the results of the CAUTI GPS assessment tool, as completed by the unit nurse manager, generally corresponded with findings from qualitative interviews with nurses and physicians conducted during a site visit (9). Nurse managers in particular found the GPS helpful and comprehensive (9). Moreover, this study highlighted the potential utility of the GPS assessment tool for stimulating discussion of implementationrelated issues among key stakeholders.
EXPANDING TO CDI, CLABSI, AND MRSA
On the basis of our success in developing the CAUTI GPS, we undertook 3 simultaneous but separate processes to develop infection-specific guides for CDI, CLABSI, and MRSA, which included a literature review and expert consultation (Appendix Figure 1 , available at Annals.org). Each GPS is envisaged as a tool that can be broadly deployed. Our guiding principles for each were that they had to be 1) developed by experts in the infection targeted for prevention; 2) concise (none having more than 13 yes/no questions); and 3) actionable, assisting a hospital or unit in pinpointing their specific barriers to successfully preventing a given infection.
We modified the validated CAUTI GPS to make it applicable to the other HAIs. For example, questions specific to selection and appropriateness of central venous catheters were added to the CLABSI GPS. However, several questions are similar for all 4 of the GPS tools, such as: those focusing on having a well-functioning team, a project lead with dedicated time, an effective physician champion, and senior leadership support; collecting infection-related data; and routinely sharing those data with frontline staff.
Each GPS includes brief instructions on how to use the respective infection-specific tool. For example, the
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Web-Only Supplement information provided to hospitals or units attempting to reduce CDI is provided in Appendix Figure 2 (available at Annals.org).
Because each GPS is intended to be simple to use, the questions were intentionally structured with yes/no answers. This facilitated our ability to provide automated, yet tailored, answers when data are submitted by using an online electronic version. Specifically, "no" answers lead to specific advice (including suggested links) on how to overcome the problems identified. For example, if a unit attempting to reduce CLABSI answers "no" to "Do you have a team leader with dedicated time to coordinate your CLABSI prevention activities?" the unit is then taken to the following information:
You indicated that either you do not have a team leader or that the one you have does not have appropriate time for CLABSI prevention. The team leader is responsible for coordinating the CLABSI prevention efforts-collecting data, organizing reports, presenting outcomes and tracking progress. It is their responsibility to keep the improvement moving forward and coordinate all the moving pieces between stakeholders. It is unlikely that the CLABSI prevention initiative is the only responsibility of the team leader, and because of this, there may not be enough time devoted to the prevention efforts. Creating that dedicated time is imperative to a successful initiative.
The sites on which the GPS are hosted (www.catheterout.org and www.improvepicc.com) also provide tools and resources for further reading, such as information on the top 10 characteristics of great project managers, materials on team building, and core competencies of team members. These additional resources allow teams to further explore and develop key strategies in preventing a specific infection.
The MRSA GPS has 13 questions, including several that are not included in the other GPS tools. One example is, "Do you have a system in place for communicating confirmed MRSA-positive cultures to frontline care staff?" If the unit answers "no," they will then see the following automated response:
You indicated that your hospital does not have a system in place, or the existing system does not function well, for communicating confirmed cases of MRSA to frontline care staff. An important component of preventing MRSA is early identification of patients with MRSA and notification of those involved in the care of that patient. Early identification and notification allows for the placement of these patients into Contact Precautions and modifications to daily patient care activities. Thus, it is imperative that frontline staff are aware of a patient's MRSA status. Nursing champions can play a pivotal role in helping ensure a communication system is in place and properly followed.
In addition, they are provided with information and links that will assist them in overcoming this barrier to effective MRSA prevention.
All 4 GPS tools can be found in the Supplement.
CONCLUSION
First developed and validated for addressing CAUTI, our automated, online GPS is a tool that can now be used by any hospital in the world to also prevent CDI, CLABSI, and MRSA. Preventing infection often depends on socioadaptive interventions, such as behavior change (10). Although formal qualitative assessment involving site visits are the gold standard for identifying unit-specific barriers and solutions, such an approach is both time-and resource-intensive. We envision that the infection-specific GPS will obviate the need for formal site visits for most hospitals, because the automated system will analyze the responses given and provide the user with personalized and tailored feedback. Knowing that hospital units have varying resources and use different processes, the responses include multiple suggestions and online resources. In fact, online tools can facilitate pinpointing issues that can then be explored in further detail, either through self-learning or expert consultation. Our hope is that these infection-specific tools will allow hospitals to self-diagnose problems and empower them to institute solutions that will lead to fewer infections and enhance patient safety. Guides to Patient Safety
